This paper explores our own journey to get to grips with research data management (RDM). It also mentions the overlap between our own 'journeys' and that of the country. We share the lessons that we learnt along the way -the most important lesson being that you can learn many wonderful and valuable RDM lessons from the international trend setters, but in the end you need to get your hands dirty and get the work done yourself. You must, within the set parameters, implement the RDM practice that is both appropriate and acceptable for and to your own set of researchers -who may be conducting research in a context that may be very dissimilar to that of international peers. 
Introduction
Our personal journey started with the South African Research Information Services (SARIS) project early in 2004. The SARIS project was funded by the Ford Foundation, and initially focussed on finding a solution to the extremely high costs to access electronic research literature (Page-Shipp, et al., 2005) . From that investigation it was very soon clear that a new research paradigm (known as eResearch or eScience) was in the process of emerging and that we needed to widen the scope of our investigation to include open access as well as research data management (RDM).
Visits to various institutions in the UK brought it to our attention that eResearch could be seen as a composite of three main trends:
 The ability to transfer large volumes of data and to share computation capacity between remotely situated researchers as the basis of eScience as 'faster, different, better research' (T. Hey, personal communication, June 22, 2004) ;
 The need to make better use of expensively created databases by 'the active management and appraisal of data over the life cycle of scholarly and scientific interest' as the basis of a new field of endeavour called Digital Curation (P. Burnhill, personal communication, June 28, 2004) ;
 Scholarly discourse was taking place on the dual playing field of commercial publication and open access (Page-Shipp, et al., 2005) . For published information this trend was already clearly visible but open data soon followed.
We also discovered, back in South Africa, that researchers (even at our own institutions) were initiating many disconnected, small projects to enable participation in the global research network. Much funding was being used, often ineffectively, which threatened sustainability because too many of these initiatives were isolated. In addition, valuable data and information were being transferred to international initiatives -with very little regard for the intellectual property that was being developed. It was understood that a 'Team SA' approach, with high level participation and commitment to the interests of all researchers, would be considerably more beneficial. The journey to get to that point though was much more difficult than what any one of us could have imagined. Root causes for the delay in fast tracking the South African initiative included a lack of knowledge and skills, limited commitment from very senior decision makers and a naiveté regarding the infrastructure required to make eResearch (and with that then RDM) a reality.
Today the research infrastructure to manage the exchange of large data sets and to manage data in general is substantially better understood. Fernihough's (2011) research made it much easier for all of us to understand where to position RDM. Obviously the Square Kilometre Array (SKA) project, with its large data management requirements on the one hand and attempts by people like Lötter (2011) to raise general awareness regarding the 'long tail' of research data on the other, has provided the South African community with considerably more maturity than we experienced in 2008.
However, each of our organisations has followed its own path of development. The chronological development of RDM initiatives at the University of Pretoria started in 2007 with the development of an initial RDM policy for the University. Between then and the final draft policy, which is currently (January 2015) with the University doi:10.2218/ijdc.v10i2.380 van Deventer and Pienaar | 35 Executive, there has been an in-depth evaluation of practices and several pilot installations of fit-for-purpose RDM initiatives.
At the CSIR the RDM progress was considerably less marked. We did, however, appoint a data librarian during 2013 and it is now possible to make real visible progress. An extensive review of the CSIR's RDM practices was done early in 2014. This allowed the data librarian to collect factual evidence (Patterton, 2014) that CSIR research staff behave no different than any other organisation's researchers -similar to what was established through several international studies.
The national journey is also starting to gain momentum (Lötter, 2014) . The most promising initiative is known as DIRISA (the Data Intensive Research Initiative of South Africa). Our community of practice, the Network of Data and Information Curation Community (NeDICC), as well as our institutions individually are actively participating in the DIRISA activities in an attempt to make RDM a reality for all.
Each of these markers or signposts on our journey is discussed in some detail in the following sections. Our learning did not happen in isolation and it was fortunate for us that the international community was so willing to share the knowledge that it had already generated.
Learning Gained from International Colleagues
As mentioned previously, our journey started with a visit to the UK during June 2004. We were in awe when, at one of our first engagements we were informed that:
'The focus area for JISC in future would be to effectively use management information systems to make e-Learning as well as e-Business much more efficient at higher education institutions. This would include making available both the technology (infrastructure and applications) as well as the skills to analyse the data harvested to ensure that each student and his/her progress is seen as a whole entity rather than small bits of a puzzle that needs to be fitted together ' (M. Reed, personal communication, June 22, 2004) .
At that stage we also did not quite understand what was meant but as we were exposed to the thinking of senior staff at JISC, ContentComplete, University College London, ResearchResearch, the MIMAS data centre at the University of Manchester, the EDINA data centre at the University of Edinburgh, EEVL (The Internet Guide to Engineering, Mathematics and Computing) and the British Library we came to realise that we had stumbled onto something much bigger than what we anticipated and that we needed to refocus our research. This we did before other team members visited Brazil, the USA (Ohio), Canada (Toronto) and Australia. For that second phase of the study tour, we deliberately identified only institutions that were similar to either the University of Pretoria or the Council for Scientific and Industrial Research (CSIR) so that we could also investigate how they were making progress within this larger context. In hindsight, this was probably a mistake as we had, without realising it, started focussing on the operational side of getting things done rather than on the decision making that enables the process.
Although research funding is made available via our National Research Foundation (NRF), South Africa does not have a funding agency such as the UK's JISC. Most of the doi:10.2218/ijdc.v10i2.380 research infrastructure investment is done via our Department of Science and Technology (DST). We naively thought that existing infrastructure and relationships would be sufficient -that our new knowledge could lead to services and products that could exist within an existing context. We now know that it may have been more appropriate to have focussed on actively cultivating a network of people, from a variety of disciplines, and to persuade the Department to include libraries when developing its cyberinfrastructure plans.
Nevertheless, our report and recommendations were well received by both the funder and all South African stakeholders. The research was subsequently published (Page-Shipp et al., 2005) . Our Department of Science and Technology initiated a workshop in 2007 with the objective explore the application of the OECD Principles and Guidelines on Access to Research Data in South Africa and to identify a policy direction for the country in this regard, so that research data in the country may be more comprehensively used for the benefit of the research community, industry and society at large. However, shortly after the workshop several of the key stakeholders moved on and it was only when Fernihough (2011) expanded the eResearch model that we initially developed that we understood the entire eResearch framework better, were able to start focussing on the service layer of the model and could explain where our RDM activities and focus should be.
In the interim, the University of Pretoria Library was evaluated in 2010 by an international panel of experts. One of the evaluation panel experts was Dean Jim Mullins of the University of Purdue Library, USA and an international leader on the topic of RDM. He invited two managers to visit their library to gain first-hand experience of their RDM activities. In April 2014 Dr Heila Piennaar and Mr Isak van der Walt, a Library IT specialist, visited Purdue as did Mr Robert Moropa during November of the same year. Valuable information was gathered, especially about the role of the information specialist in RDM, the Purdue Research Repository (PURR) and the long-term preservation of data.
NeDICC's Role and Activities
Immediately upon the completion of our funded SARIS project, we initiated a process to establish a network of people involved in data and information curation activities (NeDICC 1 ), using the SARIS partners as the base community. Several meetings later, and after attending the first DCC conference, we received advice from Chris Rusbridge (personal communication, October 14, 2005) to kick-start our initiative with a conference that would pull in several international experts. This we did and the 1st African Digital Curation Conference and Workshop was held in Pretoria on 12 th and 13 th February 2008. At that conference it was decided, in principle, to formalise the NeDICC group. This decision was ratified at several events and the network was then formally established during 2010. Although initiated by the authors, the conference(s) and the establishment of NeDICC directly resulted from learning gained from international colleagues.
Conferences were subsequently held in 2009, when the title was changed to the African Digital Scholarship and Curation Conference (van Deventer and Pienaar, 2009 ), 2010 (Gaberone, Botswana), 2011 (Pretoria) and 2013 . After the 2013 doi:10.2218/ijdc.v10i2.380 van Deventer and Pienaar | 37 conference it was decided to rather join forces with the eResearch Africa conference 2 and to specifically develop a research data management track -our community is currently too small for two such conferences to exist side by side.
NeDICC currently functions as a community of practice. It's membership represents three large research universities and three science councils. The focus of our activities is on developing own expertise and on collectively raising the awareness of RDM as an essential component of good research practice. As a group the community is responsible for several training and development initiatives to encourage the active and reliable management of research data. The NeDICC:
 Provides a forum for discussing issues of mutual concern, providing support and working towards solutions for specific constraints;
 Exposes the community to new developments and trends, providing opportunities to engage with a wider audience, as well as to showcase work and initiatives;
 Develops the knowledge and skills of the members;
 Promotes awareness/best practices relating to digital preservation, dissemination and use the of research data;
 Collaborates on projects in support of shared objectives.
Collectively the community has:  Investigated the use of persistent identifiers to add research data to existing repositories;
 Completed RDM situation analyses that enables cross institution comparisons (Pienaar, 2010; Patterton, 2014) .
In the immediate future the community needs to formalise some of the work that has been done and to then also actively become part of the DIRISA national initiative, which is discussed in more detail below.
Linking NeDICC to Africa
One of the most difficult things to do is to keep track of colleagues in Africa, where professionals appear to be in a constant state of flux between jobs, institutions and even between countries. It is therefore not always clear who the right contacts would be at any given organisation. The formal structures that support networks just do not function as well as they appear to do in the developed world. Here too the question remains: do we build contacts with the operational staff -those who need to actively do and promote RDM -or should we be looking for the decision makers? Again the national initiative (DIRISA) would in all probability provide more clarity but in the meantime we have, through the African conference, our rookie RDM workshops, and through the Carnegie-funded training initiatives, been able to establish a network of librarians in Africa who at least are aware of RDM, even if they are not able to immediately start implementing good RDM practices. This is perhaps a very 'bottom-up' approach but we prefer to inform and influence practice rather than to, at this stage, pretend that we know what would work in 'their' environment.
Placing our RDM Activities within the Broader National Context
Although both the University of Pretoria (UP) and the CSIR are members of the NeDICC community, each of our organisations has followed its own path of development.
RDM at the University of Pretoria
The chronological development of RDM initiatives at the University of Pretoria started in 2007 with the development of a RDM policy for the University. Between then and the new/updated draft policy (which was sent to the Deputy Director for Research and Postgraduate Studies during September 2014) there has also been an in-depth evaluation of practices and several pilot installations of fit-for-purpose RDM initiatives. The chronological steps in more detail: 
RDM at the Council for Scientific and Industrial Research (CSIR)
The CSIR is a research institute and not a research funder -as is the practice elsewhere. Although we receive public funding, our research is often funded by private institutions and our data could therefore not be made available in open access in all instances. We like to be acknowledged as an institution with academic standing but it is often a real challenge to understand the complexity of RDM within the CSIR context. What sets the CSIR's RDM apart from that of its NeDICC colleagues is that we have only just started our activities formally and we are positioning our RDM to be part of our records management initiative. Research data sets are included in our file plan and are defined as 'data that were accumulated in the process of due diligent research in accordance with a signed research contract'. Our first attempt to get involved in RDM started in 2010 when our COGIS 3 pilot project was launched. We soon realized that the bigger challenge is to first provide researchers with the necessary infrastructure to conduct data science. It is only once this infrastructure functions well that the researchers would be persuaded to follow RDM guidelines. The pilot project did ensure that the infrastructure was put in place to:
 Provide access to research output and associated geospatial data,  Promote the use of geo-information in research,  Facilitate access to geospatial data,  Ensure compliance to legislation pertaining to geospatial data,  Contribute to an increase in the quality of research output, and to  Facilitate collaboration between CSIR staff members.
A workflow was developed to surface geospatial data so that the data set could be linked to all subsequent publications. The workflow did not ensure that RDM principles doi:10.2218/ijdc.v10i2.380 van Deventer and Pienaar | 41 were implemented across all projects but it has given researchers a means to ensure that their data (whether geospatial or from any other discipline) could follow a mandated process to land in our institutional repository. Although we were not the instigators of the project we gained enormous insight into the challenges associated with RDM in one research discipline. We also came to realise the importance of context-giving documentation, such as research contracts, as well as all the subsequent publications that make use of a specific data set. All of these are regarded as research records and hence the decision was taken to then also include data in the file plan.
We appointed a data librarian in 2014 and as a first step we attempted to identify and understand existing researcher behaviour when it comes to RDM. We wanted to surface any existing good standard operating procedures/practice if any were identifiable. Our approach was a survey-based investigation (personal interviews) between 1 (2014) provided a detailed report on the study she conducted at the CSIR. Based on the results, she was able to get a better idea of the data held by CSIR scientists, research data practices and trends present in research groups, challenges faced as well as the research data service requirements of researchers.
Results were very similar to those established in several surveys completed by international colleagues (Martinez-Uribe, 2008; Pienaar, 2010; Tenopir et al., 2011; Keralis et al., 2012; Beile, 2014 and several others) . It was found that research data held in the CSIR was generally regarded as confidential in nature, varied in size, and are mostly stored as spreadsheets, text (pdf and MS Word) and images (jpeg and tiff). There are, however, also data generated by and stored in proprietary systems.
The findings were used to complete a full CARDIO-model evaluation in conjunction with our ICT department. The outcome of that was that ICT too now has a better understanding of the challenges associated with RDM. Going forward, our immediate focus is on getting an RDM policy accepted by the organisation. The policy would require each new project (as of April 2015) to submit a detailed data management plan. Plans generated during 2015 would then be used to motivate for curation infrastructure and also for developing selection criteria that would apply to those data sets earmarked for long term preservation or possible transfer to national infrastructure. Simultaneously we have to:
 Develop and implement an awareness programme as part of a change management process -to create enthusiasm and to obtain support and buy-in for the drive from all our stakeholders;
 Align the RDM activities with the CSIR's enterprise information management activities, as future storage solutions would need to fit into the architecture and make use of standardised workflow solutions; and to  Share our experiences and continue our involvement with the growing NeDICC community.
It is extremely important for us to remain in contact with the national RDM initiative (DIRISA). The CSIR is one of the larger generators of natural science data and as such is able to contribute to the development of the skills and knowledge necessary for the management of data in these domains. doi:10.2218/ijdc.v10i2.380 
DIRISA
The national journey has been frustratingly slow as the country needed to first develop the necessary national infrastructure to allow eResearch. Lötter (2014) provided much detail regarding the current state of RDM in South Africa. Various members of our community do represent the country in international bodies and initiatives coordinated through, for example ICSU -CODATA and the Belmont Forum. The country is signatory to the OECD declaration and subsequent principles on publicly funded research (OECD, 2004; and several individuals are members of the Research Data Alliance (RDA) and the Alliance for Permanent Access to Records of Science in Europe Network (APARSEN).
Although our CoP NeDICC is based in Gauteng and represents seven of the larger research data generators, there are also start-up activities in other institutions dotted around the country. For example, there is a trusted data repository based at the University of Cape Town (UCT) and significant progress is being made with the implementation of RDM practices at the Cape Peninsula University of Technology (CPUT).
The most significant development to date is the framework document for the formation of the NICIS (National Integrated Cyber-Infrastructure System), which is owned by our Department of Science and Technology (NICIS, 2013). The document was developed by an international panel with the collaboration of three national task teams. Direct participation in task team activities and the writing of the task team recommendations was an enlightening experience, as we were again brought in contact with international learning! The NICIS framework allows for the following initiatives to be collectively managed as a sustainable, national system: These initiatives are currently not all at the same level of maturity. Significant effort is being put into DIRISA to ensure that the management of research data is acknowledged as a country asset and to ensure that the essential skills are developed. To that effect the newly established Sol Plaatje University 4 has just announced the first programme to develop the skills to manage large data generated by the Square Kilometre Array (SKA) project (Mothibi, 2015) .
NeDICC, as a group, and our institutions individually are actively participating in the development of the DIRISA business plan and activities in an attempt to make RDM a reality for all -not only for big data initiatives. However, it is quite obvious that the SKA project will be driving many of the most significant big data challenges of the coming decade. Taylor (2014) reported that data rates to researchers are already 103-104 times larger than typical only a few years ago and that these rates will continue to continue to grow exponentially. Scientific leadership on the pathway to the SKA requires not simply access to facilities for processing and storage of data but innovation in computational approaches and algorithms, technologies for visualization and visual analytics of big data, and e-science tools for access and collaborative research around big data by regionally or globally distributed teams of researchers.
Taylor excluded the skills required to preserve and curate the data -to ensure that the data remain accessible in the longer term. This in itself remains one of our biggest challenges. Both researchers and funders acknowledge the need to gain access to data science skills -those skills that will allow for the manipulation and interpretation of data collected. However, they are not yet ready to see the need for a different set of skills (as well as infrastructure) that will allow for long term access to the data. It is not understood that these skills need to be developed simultaneously or the data will be lost for future generations.
DIRISA itself has stated that it would primarily fulfil enabling, supporting and facilitation roles. It would therefore:  Support data stewardship in a federated context (Vahed, 2014) .
The programme manager is completing a business plan with a three year implementation horizon -making ample provision for community and stakeholder engagement. We are convinced that the next three years would allow for much growth and fast tracking related to RDM.
Lessons Learnt
The most important lesson is perhaps to acknowledge that you can learn many wonderful and valuable RDM lessons from the international trend setters but in the end you need to get your hands dirty and get the work done yourself. You must implement the RDM practice that is both appropriate and acceptable for and to your own set of researchers -who may be conducting research in a context very unfamiliar to that of their international peers.
While you are in the process of getting your hands dirty it is sometimes encouraging to realise that developing country initiatives could at times also cause 'aha' moments for more experienced colleagues -as was seen with the initiative to explicitly incorporate the entire research process (also the RDM activities) in the planning of a virtual research environment. Looking at it from the other side, it is also about incorporating the entire research process when designing the RDM system -not to plan RDM as a function in isolation.
The downside of a bottom-up approach is that the individual is often able to unintentionally move outside their personal sphere of influence. When this happens it is easy to create expectations (for oneself as well as within the sphere of influence) that cannot be realised -without knowing that this is the case at the time.
Therefore, a very fundamental and very valid lesson is that commitment from very senior decision makers is essential. Large financial investments are required and therefore that commitment can only come once the decision makers truly understand the e-Research context and with that then the role that RDM plays.
The role that funders play in developing country initiatives is often debated and in our case it remains the cause of much ambivalence. We received exposure to a changed research world before the country was ready and able to acknowledge that, which we now know is the new, often open, way of doing research. Many of our attempts to learn and develop functionality and services for our organisations were ahead of time and we could therefore associate with those of the opinion that when funding is acquired too early in an uncoordinated way (without holistic insight) it is often frustrating for the participants and wasteful for the funder! On the flip side of the coin, though we have also learnt that one should not give up when you know you are busy with the right 'things' -even when it means you need to tread water for a while.
In South Africa it is not clear whether the training of RDM practitioners should be positioned within library schools or rather be transferred as an ICT programme. It does appear though that the cards are stacked towards the latter. There are several reasons for this but in our opinion it is necessary, even essential, that we gain clarity on roles and activities for ourselves. The value of each of these roles, also of the curation role, has to be clearly understood by all stakeholders.
Conclusions
The root causes for the delay in making the South African initiative eResearch initiative a reality have been addressed. Knowledge and skills have expanded, we now do have commitment from very senior decision makers in the country and the infrastructure required making eResearch and RDM a reality has been put in place. It is now up to the South African research community to make use of the opportunity to participate fully in the international research agenda. It does remain an important task for the South African library community to understand what it is that research librarians could and should do to be part of this changed research paradigm (van Deventer, 2014) . The right skills still need to be recruited and developed, and that would only be possible if librarians truly understand the niche/specialisation area and when they participate in the management of research data as experts in their own right. Being professionals who could assist in making data accessible and who could be trusted to take care of the data in the longer term.
We believe that the curation infrastructure, which needs to be put in place to proactively manage research data, would in all probability become an extension of the existing library infrastructure but instead of the library being the only decision maker about the extent and the requirements of the infrastructure needed, it would need to be a shared responsibility between the library, ICT and various research disciplines.
We foresee that there is definitely a need for library professionals to guide and assist in developing standard practices, policies, procedures and workflows to ensure longevity in the life of research data being curated. Obviously, one should allow for experimentation -but this should be done wisely and with care (it is so easy to re-invent IJDC | General Article doi:10.2218/ijdc.v10i2.380 van Deventer and Pienaar | 45 the wheel). New practices should only be developed when it is absolutely certain that they do not already exist somewhere else -even in another discipline. It is extremely important for both librarians and researchers to understand that librarians already have skills (and the inclination) to effectively contribute to the management of data. For this to materialise, librarians would need to advise data generators (researchers) and data scientists at the start of research projects as equals and not as support staff at the end of a long chain of more valuable activities. They also need to learn to collaborate and proactively take responsibility for very specific tasks, rather than to be reactive and wait for project closure before intervening.
Finally, and in conclusion, the questions remain: To what extent are our activities contributing to the library profession and the national debate regarding RDM in South Africa? Did our journey make a difference or does it not really matter? If we had to do this again -would we? The answers to these questions are uncertain but we believe that the journey has made a difference to our lives and we would most certainly advise anyone in a developing country context to get involved, to learn and to participate in their national debate -the journey is certainly worth the effort!
